Rat granulosa cell apolipoprotein E secretion. Regulation by cell cholesterol.
We have demonstrated previously that cultured rat ovarian granulosa cells synthesize and secrete apoE, and this production of apoE is increased by agents that stimulate protein kinase A (cyclic AMP-dependent enzyme) (for example, cholera toxin) and protein kinase C (Ca2+/phospholipid-dependent enzyme) (for example, 12-O-tetradecanoylphorbol-13-acetate, a phorbol ester). In the studies presented in this report, we have examined the effect of changes in cell cholesterol synthesis on the production of apoE by rat ovarian granulosa cells. Mevinolin, an inhibitor of hydroxymethylglutaryl (HMG)-CoA reductase (the rate-limiting enzyme in cholesterol synthesis), and 4,4,10 beta-trimethyl-trans-decal-3 beta-ol, an inhibitor of squalene cyclization, both attenuate the cholera toxin or 12-O-tetradecanoylphorbol-13-acetate stimulation of granulosa cell apoE secretion and apoE mRNA content in a dose-responsive manner. The inhibitory effect of mevinolin is reversed by the concomitant administration of mevalolactone, which provides the cells with the product of the reaction catalyzed by HMG-CoA reductase. Steroidogenesis per se has no effect on apoE production. Aminoglutethimide, which blocks the rate-limiting step in steroidogenesis, has no effect on apoE or apoE mRNA. The data indicate that products of HMG-CoA reductase (isoprenes, cholesterol and/or cholesterol metabolites) are required along with stimulators of protein kinases A and C, to regulate ovarian granulosa cell apoE production.